Introduction
By calculation, it is found that almost all positive odd numbers can be expressed in the form 2 n + p, where n is a positive integer and p is prime. In 1934, Romanoff [9] proved that the set of positive odd numbers which can be expressed in the form 2 n + p has positive asymptotic density in the set of all positive odd numbers, where n is a nonnegative integer and p is prime. For a positive integer n and an integer a, let a(mod n) = {a + nk | k ∈ Z}. We say that {a i (mod m i )} k i=1 is a covering system if every integer b satisfies b ≡ a i (mod m i ) for at least one value of i. By employing a covering system, Erdős [5] proved that there is an infinite arithmetic progression of positive odd numbers, each of which has no representation of the form 2 n + p. Cohen and Selfridge [4] proved that there exist infinitely many odd numbers which are neither the sum nor the difference of two prime powers. In 2005, Chen [2] proved that there is an arithmetic progression of positive odd numbers such that for each of its terms M, none of the five consecutive odd numbers M, M − 2, M − 4, M − 6 and M − 8 can be expressed in the form 2 n ± p α , where p is a prime and n, α are nonnegative 238 Y.-G. Chen [2] integers. Recently, Chen and Tang [3] presented an explicit arithmetic progression of this type. Chen [1, Corollary 3 with a = 1] proved that there exists an infinite arithmetic progression of positive odd numbers such that for any term k of the sequence and any nonnegative integer n, each of the ten integers
− 1 has at least two distinct odd prime factors. For related information, see the papers by Filaseta et al. [6] , Luca and Stȃnicȃ [8] , and Guy [7, A19, B21, F13] .
In this article, it will be shown that the 'ten' in [1] can be improved to 'sixteen'. THEOREM 1.1. There exists an infinite arithmetic progression of positive odd numbers such that for any term k of the sequence and any nonnegative integer n, each of the 16 integers k
has at least two distinct odd prime factors. In particular, for each term k, none of the eight integers k, k − 2, k − 4, k − 6, k − 8, k − 10, k − 12 or k − 14 can be expressed as a sum of two prime powers. REMARK 1.2. The key to dealing with this kind of problem is to find suitable covering systems so that the Chinese remainder theorem can be applied. In [1, Theorem] (see also [2, Theorem 1]), conditions are given that these covering systems should satisfy. In this paper we will successfully find eight covering systems which satisfy the conditions of [1, Theorem] ; the construction of covering systems is a very difficult topic.
Similarly, there exists an infinite arithmetic progression of positive odd numbers such that for any term k of the sequence and any nonnegative integer n, each of the 16 integers k
+ 1, (k + 10)2 n + 1, (k + 12)2 n + 1 and (k + 14)2 n + 1 has at least two distinct odd prime factors. Many other results parallel to those in [1] also hold true; we omit the details.
Proofs
LEMMA 2.1 [1, Theorem] . Let k 1 , k 2 , . . . , k u+v be integers, let {a i j (mod m i j )} t i j=1 (i = 1, 2, . . . , u + v) be covering systems with a i j ≥ 0, and let p i j ( j = 1, 2, . . . , t i , i = 1, 2, . . . , u + v) be positive primes such that
Let r i j be integers such that 0 ≤ r i j < p i j and
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Suppose that if p i j = p uv , then r i j = r uv . Then there exist two positive integers M and M 0 with 2 | M and 2 M 0 such that if k ≡ M 0 (mod M), then for any nonnegative integer n, each of
has at least two distinct odd prime factors.
PROOF OF THEOREM 1.1 For completeness, we give a full proof. Let k 1 = 0, k 2 = −2, k 3 = −4, k 4 = −6, k 5 = −8, k 6 = −10, k 7 = −12 and k 8 = −14. Take
(mod 16), 17 (mod 32), 33 (mod 64), 1 (mod 128), 65 (mod 128)}, {a 6 j (mod m 6 j )} 60 j=1 = {1 (mod 3), 3 (mod 4), 1 (mod 5) 2 (mod 7), 7 (mod 10), 2 (mod 11), 3 (mod 11), 0 (mod 14), 12 (mod 21), [5] Noting that {a j (mod m j )} k j=1 is a covering system if and only if for every integer n with 0 ≤ n < lcm{m 1 , . . . , m k } there exists a j such that n ≡ a j (mod m j ), we can verify that each of the above {a i j (mod m i j )} t i j=1 (1 ≤ i ≤ 8) is a covering system (the first five systems are exactly as in the proof of [2, Theorem 2]). Now, for every a i j (mod m i j ), we appoint a prime p i j such that m i j is the order of 2(mod p i j ) and such that if p i j = p uv , then
